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Assay device and method 

The present invention concerns an assay device or assay system or a component 
thereof, e.g. for blood analysis, as well as methods of their use, e.g. a method for 
detecting an analyte in a blood sample, using such device or component. 

Background 

Analytical and diagnostic detemiinations are frequently perfomied on liquid samples, 
comprising in addition to the analyte of interest, also countless other components, 
chemical and particulate, which often interfere with the handling of the sample and 
may influence the quantitative or qualitative determination of the analyte. 

For example, numerous clinical diagnostic methods are based on tlie detection of an 
analyte In a blood sample. Frequently, such detection is achieved in a disposable 
assay device, allowing rapid and simple diagnosis. One Important application is the 
wide field of immunology, where analytes are detected with the aid of specific 
antibodies, capable of binding to the analytes and forming detectable complexes, 
usually with the aid of ligands aiding the detection. 

When performing a test using a blood sample from a patient, many Actors need to 
be considered. Whole blood is prone to clotting, reducing or preventing the desired 
flow of the sample in the assay device. The red blood cells, even in the absence of 
clotting, may inhibit or reterd flow. Further, red bbod cells may inhibit binding 
between specific binding pair members. Red blood cells also have enzymatic activity, 
which, depending on the assay employed, may interfere with the signal produced. 

Unfortunately, red blood cells present in whole blood also scatter and absorb light 
thus Interfering with assay methodologies which measure either reflected or 
transmitted light Other cells may interfere with particular determinations; for 
example, cholesterol determinations can be effected by cholesterol present in cell 
membranes. 

Consequently many assays involve a step of separating the red blood cells from the 
plasma, whereupon the assay is carried out on plasma or serum. When the 
separation is perfomied before clotting, plasma is obtained. When clotting has 
occurred before separation, senjm is obteined. 
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The red blood cells can be separated from plasma through centrifugaBon, which 
however requires relatively large volume of sample, and the use of a centrifuge, This 
is also time consuming and constitutes an additional step of handling the sample, 
which should be avoided when potentially contagious blood-borne pathogens are 
5 Involved. Further, the risk of the sample being contaminated by the individuals 

handling it, cross-contaminated by parallel sample or mbced up with other samples is 
increased. 

The most common type of disposable assay device consiste of a zone or area for 
receiving tiie sample, a reaction zone, and optionally a transport or inoibation zone 

1 0 connecting the receiving and reaction zone, respectively. These assay devices are 
known as chromatography assay devices or simply refenred to as strip teats. They 
employ a porous material defining a path for fluid flow capable of supporting capillary 
flow, e.g. a filter material. The sample-receiving zone frequentiy consists of a more 
porous material, capable of absorbing the sample, and, virtien the separation of blood 

1 5 cells is desired, effective to trap the red blood cells. Examples of such materials are 
fibrous materials, such as paper, fleece, gel or tissues, comprised e.g. of cellulose, 
wool, glass fibre, asbestos, synthetic fibres, polymers or mbcbires of the same. The 
transport or incubation zone commonly consists of the same or similar materials, 
often witii another porosity than the sampte-reoeiving zone. Likewise, the reaction 

20 zone, vAi\tAi may be integrated with the incubation zone, or constituting the most 
distal part thereof, commonly consists of similar, absorbing fibrous materials, or any 
of the above listed materials. 

In an assay device or strip test, the porous material (-s) is (are) ass^bled on a 
earner, such as a strip of thennoplasBc material, paper, cardboard or the like. 
25 Further, a cover can be provided, said ewer having at least one aperture for 

[ receiving the sample, and an aperture or tiansparent area for reading the result of 

/ / the assay. 

Nitrocellulose materials are also frequently used as the matrix constituting the 
transport or reaction zone, connecting the receiving zone and the reaction zone, A 
^ '30 significant disadvantage with nitrocellulose is fts high non-specific binding of proteins 
and other bio-molecules. Present test strips however often handle a surplus of 
sample, reducing the influence of this binding. 
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Prior art 

EP 1 371 984 discloses a chromatographic assay device and mefliod for detecting 
the presence of an analyte in a sample of whole biood, utilizing a red blood cell 
separating agent to aggregate red blood cells and pemnit plasma or serum to flow by 
5 capillary acOon. The carrier material is exemplified as a paper (fibrous), or 

membranes of cellulose, fibreglass, clo«i, boft naturally occuning and synthettc, as 
well as porous gels. 

Although frequently used and well known In the art, the above canier materials are 
associated with many drawbacks. The structure of the materials will always vary 
10 between different batches, and also within the material, due to the random 

distribution of the fibres e.g. in a fibrous material, or cavities e.g. in a gel-like material. 
Similarly, the chemical properties of the material, e.g, the distribution of chemicals 
added to the material, will inevitable vary for the same reasons as above. 

WO 03/103835 discloses micro fluidic systems comprising a substrate, and, provided 
15 on said substrate, at least one flow path interconnecting with functional means in 

which liquid samples can be subjected to different desired procedures, said flow path 
comprising a plurality of micro posts protruding form said substrate. 

Summary of the invention 

The present invention makes available a device for the detection of an analyte in a 
20 . liquid sample, or a component of such device, said device comprising a zone for 
receiving the sample, a reaction zone, and optionally a transport or Incubation zone 
connecting the receiving and reaction zone, respectively, on a substrate, wherein 
said substrate is a non-porous substrate, and wherein at least one of said receiving 
zone, reaction zone and optional transport or incubation zone consiste of an area of 
i5 projections substantially vertical to said suriace, and having a height (H). diameter 

(D) and reciprocal spacing (t1 , t2) such, that lateral capillary flow of said liquid 
} sample in said zone is achieved. 

The invention also makes available a method of perfomiing a detenmination of an 
analyte in a sample, as set forth in tiie attached claims, hereby incorporated by 
30 reference. 

f • The invention also encompasses embodiments of said device and method, as set 
forth in the description and claims. 
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Short description of the drawings 

The Invention will be described In closer detail in the following description, examples, 
and attached drawings, in which 

Fig. 1 shows schematically an embodiment of the present invention, where a drop of 
5 sample Is added to a substrate having thereon a multitude of projecUons substantially 
vertical to said surface, said projections having a height (i-1), diameter <D) and 
reciprocal spacing (t1 . t2) such, that lateral capillary flow of said liquid sample in said 
zone is achieved. An arrow indicates the direction of flow. 

Fig. 2 shows schematically another embodiment of the present invention, where a 
10 drop of sample is added to a substrate to an area A1 substantially without 

projections, bordering to a second area A2, having such projections. Oyer the area 
A2 the height (H), diameter (D) and reciprocal spacing (t1 , t2) of the projections is 
varied so, that a gradual filtration effect is adiieved, whereas the neighbouring area 
A3, acts as transport and/or reac^on zone. 

15 Fig. 3 shows schematically an embodiment of the present invention, where the 

sample-receiving zone or area A1 is lowered in relation to the remaining surface of, 
the substrate, and borders to a second area A2, acting as a filter to a third and 
consecutive areas A3. A1 thus acts as a sink for particulate substances found in the 
lateral flow In this embodiment, tiie second area A2 is slightty higher than both the 

20 sunrounding areas A1 and A3, and the projections on A2 have a height (H), diameter 
(D) and reciprocal spacing (t1, t2) different from that of the projections on A3. 

Description 

Definitions 

. . Before the present device and method is described, it is to be understood that this 
: 25 invention is not limited to the particular configurations, method steps, and materials 
: disclosed herein as such configurations, steps and materials may vary somewhat It 
: is also to be understood that the temninology employed herein is used for the 
: purpose of describing particular embodiments only and is not intended to be limiting 
: since the scope of tiie present invention will be limited only by the appended claims 
30 and equivalents thereof. 
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It must also be noted that, as used in this specification and the appended claims, the 
singular forms "a", "an", and "the** include plural referents unless the context clearly 
dictates othenwise. Thus, for example, reference to a reaction mixture containing "a 
monoclonal antibody" includes a mixture of two or more antibodies. 

5 In describing and claiming the present invention, the followng tenninoiogy will be 
used in accordance with the definitions set out herein. 

The term ^'sample" here means a volume of a liquid, solution or suspension, intended 
to be subjected to qualitative or quantitative determination of any of Its properties, 
such as the presence or absence of a component, the concentration of a component, 

10 etc. The sample may be a sample taken from an organism, such as a mammal, 

preferably a human; or from the biosphere, such as a water sample, or an effluent; or 
from an technical, chemical or biological process, such as a process of 
manufacturing, e.g. the production of medicamente, food, feed, or the purification of 
drinking water or the treatment of waste effluents. The sample may be subjected to 

15 qualitative or quantitative determination as such, or after suitable pre-treatment, such 
as homogenisatibn, sonlcation, filtering, sedimentation, centrHugation, heat-treatment 
etc. Typical samples in the context of the present invention are body fluids such as 
blood, plasma, serum, lymph, urine, saliva, semen, gastric fluid, sputum, tears etc.; 
environmental fluids such as surface water, ground water, sludge etc.; and process 

20 fluids such as milk, whey, broth, nutrient solutions, cell culture medium, etc. The 
present Invention is applicable to all samples, but preferably to samples of body 
fluids, and most preferably to whole blood samples. 

The detennination may be for any purpose, such as diagnostic, environmental, 
quality control, regulatory, or research purposes. Examples of diagnostic 
25 determinations include, but are not limited to, the detemnlnation of blood glucose. 

The temi "analyte" means any substance that is measured quantitatively or 
qualitatively. 

/ TTie tenns "zone", "area" and "site" are used In the context of this description, 

examples and claims to define parte of the fiow path on a substrate, either in prior art 
;:^0 devices or in a device according to the invention. 

The term "reaction" Is used to define any reaction taking place befcween components 
of a sample and at least one reagent or reagents on or in said substrate, or between 
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two or more components present in said sample. The term "reaction" is In particular 
used to define the reaction, taking place between an analyte and a reagent as part of 
the qualitative or quantitative detemnination of said analyte. 

The term "substrate" here means the carrier or matrix to which a sample Is added, 
5 and on or In which the detemilnation is perfomned, or where the reaction between 
analyte and reagent takes place. 

The term "chemical functionality" comprises 

The term "biological functionality" comprises all biological Interactions between a 
component in a sample and a reagent on the substrate, such as catalysis, binding, 

10 intemalisation, activation etc. 

The temi "physical functionality" here comprises functionalities involved in reactions 
and Interactions other than those that are mainly chemical or biological. Examples 
include diameter, height, shape, cross section, surface topography and surface patterns, 
the number of pnajectlons per unit area, wetting behavior of the surface of said 

1 5 projections, or a combination thereof, and/or other functionalities influencing the 
fk>w, retention, adhesion or rejection of components of the sample. 

The distinctions i3etween chemical, biological and physical interactions are not 
alwiays clear, and it is possible that an interaction, such as an interaction between a 
component in a sample and a reagent on the substrate. Involves both chemical, 
20 biological and physical elements. 

The temis hydrophilic and hydrophobic, as in hydrophilic or hydrophobic compounds, 
hydrophilic or hydrophobic interactions etc., have the meaning generally understood 
by a person skilled in the art, and corresponding to that used in generally recognised 
textbooks. 

25 Description of orefen-ed embodiments 

The present invention makes available a device for the detection of an analyte in a 
liquid sample, said device comprising a zone for receiving the sample, a reaction 
zone, and optionally a transport or incubation zone connecting the receiving and 
reaction zone, respectively, on a substnate, wherein said substrate is a non-porous 
:30 substrate, and said reaction zone and optional transport or incubation zone consist of 
: areas of projections substantially vertical to said surface, and having a height (H), 
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diameter (D) and reciprocal spacing (t1, t2) Budn, that lateral capillary flow of said 
liquid sample in said zones is acliieved. 

Further, a filtering zone may be provided adjacent to the zone for receiving the 
sample, said filtering zone having projections substantially vertical to its surface. 
5 having a height (H), diameter (D) and reciprocal spacing (t1 . t2) fonning a gradient 
with regard to the diameter (D) and/or reciprocal spacing (t1 , t2) such that 
components of the sample are gradually retained. 
The device according to the Invention is advantageously used in analytical 
applications where the liquid sample contains particulate matter, such as cells, tissue 
1 0 debris, organic or inorganic matter, other conteimination etc. which Is desired to 
separate from the bulk of the sample. One important application is when the liquid 
sample is whole blood and in such cases, the lateral capillary flow involves the 
separation of red blood cells from plasma without significant rupture of said cells. 
According to one embodiment, such separatnn In general, and in particular the 
15 gentle separation of red blood cells, is achieved in a gradient of projections wherein 
the spacing (t1 , t2) decreases from about 7 jim to about 1 \im over the length of said 
filtering zone. 

According to one embodiment said receiving zone fomis a basin for components 
separated from the lateral flow. e.g. particulate matter or cells prevented from 
20 passing between the projections, or entering that space only to a limited degree. 

According to another embodiment the particulate matter travels with the lateral flow. 
In applicattons where said liquid sample is whole blood, it is Important that said 
lateral capillary flow involves the transportation of red blood cells wrthout significant 
rupture of said cells. This is achieved by the present invention through the control of 
one or more of the parameters of the projections, such as tiie height (H), diameter 

: (D) and reciprocal spacing (t1 , t2), as well as the chemical or biochemical 

' - derivafisation of the projections. 

V The spacing (t1 . t2) between said projections can be varied depending on the 

Intended use and the properties of tiie liquid sample, as well as the properties of 
1^0 components to be separated or transported, and preferably is in the Interval of 1 to 
100 ym, more preferably in the intenral of 1 to 50 ^im. The distance between said 
projections can be chosen by a skilled person, considering which sample ttie device 
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is intended for, the properties of said sample, and the properties of ttie components 
that are to be separated. 

The device according to the present invention is built on a plastic substrate, 
preferably thermoplastic, or a substrate having a plastic upper layer. This can in tum 

5 be coated or derivatised. e.g. using techniques such as sputtering, vapour deposition 
and the lilce, and given a coating of silicon, a metal or other. The present Invention 
can also be made of silicon substrates. According to a preferred embodiment the 
substrate is given a hydrophilic treatment or coating, e.g. by subjecfing the substrate 
to an oxidative treatment, such as e.g. gas plasma treatment, coating with a 

10 hydrophilic substeince such as silicon oxide, hydrophilic polymers such as dextran, 
polyethylene glycol, heparin and derivatives thereof, detergents, bioiogic substances 
such as polymers, etc. 

Consequently, according to one embodiment of the invention, said projections or at 
least a sub-set thereof are provided vwth a chemical, biologic or physical funcAonality. 
1 5 The projections may have chemically reactive groups on their surface. The projections 
may also have substances with biological affinity bound to their suri'ace. 

According to another embodiment, the projections carry stnjctures or groups chosen 
among hydrophilic groups, hydrophobic groups, positively and/or negatively charged 
groups, silicon oxide, carbohydrates, amino acids, nucleic acids, and 
20 macromolecules, or combinations thereof. 

According to yet another embodiment, the projections have a physical property 
selected from the projection diameter (D), height (H), reciprocal spacing (t1, t2). shape, 
cross section, surface coating, the number of projections per unit area, wetting behavior 
of the surface of said projections, or a combination thereof, according to the desired 
-^5 end use of the substrate. 

According to another embodiment, particles are provided chemically or physically 
bound to the subsbate, or mechanically trapped within a region comprising a plurality of 
projections... Said particles are chosen among commercially available particles, so 
\: called beads, and may have a core of glass, metal or polymer, or a combination of 
1^0 these, and they optionally carry on their surface chemical or biological moieties, 

such as polyclonal antibodies, monoclonal antibodies, amino acids, nucleic acids, 
:: carbohydrates or combinations thereof. 



The present invention also makes available a device suitable for use in or together 
with a device for detection of an analyte In a liquid sample, wherein said device has 
projections substantially vertical to its surface, said projections having a height (H), 
diameter (D) and reciprocal spacing (t1 , t2) such, that said device is capable of 
5 separating components of said liquid sample while achieving a lateral flow of said 
liquid sample. This device may have one or more of the properties and 
^ncttonalities described above, depending on its intended use. 

This device may k>e used separately, in association with, or integrated in a device for 
the analysis of a liquid sample. This device may function as a pre-treatment step in 
10 or before a conventional analysis. 

The present invention also makes available a method for perfonning an assay on a 
liquid sample, said sample being applied to a substrate having a zone for receiving 
the sample, which is in fluid connection with a reaction zone, and optionally a 
transport or incubation zone connecting the receiving and reaction zone, 
1 5 respectively, wherein said substrate Is a non-porous substrate, and said receiving 
zone, reaction zone and optional transport or incut)ation zone consist of areas of 
projections substantially vertical to said surface, and having a height (H), diameter 
(D)and reciprocal spacing (t1,t2) such, that lateral capillary flow of said liquid sample 
in said zone is achieved. 

20 According to one embodiment of this method, a filtering step is perfomied following 
the addition of the sample, said filtering effected in a filtering zone by projections 
substantially vertical to the surface of said substrate, the projections having a height 
(H), diameter (D) and reciprocal spacing (t1, t2) fomitng a gradient with regard to the 
diameter (D) and/or reciprocal spacing {t1 , t2) such that components of the sample 

25 are gradually retained. 

This method can be used for all applications where components of a liquid sample 
. : need to be separated from the bulk of the sample. The method is however 
[: particularly suitable for applications where said liquid sample is whole blood and said 
*: lateral capillary flow involves the separation of red blood cells from plasma without 
j30 significant rupture of said cells. 

One way to achieve a gentle separation of components of the sample, Is to subject 
: the sample to a filtering zone where the spacing (t1 , t2) between the projections 
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gradually decreases. In applications where the lateral capillary flow involves the 
separation of red blood cells from plasma, it is important that this takes place without 
significant rupture of said red blood cells. Ito achieve this, in applications involving 
the separaHon of red blood cells, the spacing (t1 . t2) preferably decreases from about 
5 7 (im to about 1 \im over the length of said filtering zone. 

According to one embodiment of the method, components separated from the lateral 
flow are retained In a basin, substantially prevented from entering the filtering zone. 

Another embodiment, in applications where said liquid sample Is whole blood, Is a 

method of achieving a lateral capillary flow involving the transportation of red blood 
1 0 cells without significant rupture of said cells. And if needed a flow of buffer liquid can 

be used to reduce the amount of cells in the reaction zone, promoting the detection 

step. 

The invention also makes available a method for perfomiing an assay on a liquid 
sample, in particular a sample of whole blood, wherein said sample is added to a 
15 device as described above. 

The device according to the present Invention surprisingly replaces prior art devices 
where the substrate, and/or one or more of said zones were made of a porous 
material such as nitrocellulose, cellulosia, asbestos fibres, glass fibres and the like. 

A general embodiment Is Illustrated In Fig. 1 , showing a part of a device where the 
20 surface of a substrate Is covered by projections substantially vertical to said surface, 
and having a height (H). diameter (D) and reciprocal spacing (t1 , t2) such, tiiat lateral 
capillary flow is achieved. 

Another embodiment is illustrated in Fig. 2. showing a part of a device where ttie 
sample-receiving area A1 does not have projections on Ite suifece. but where tiie 

. "25 adjacent area A2 has projections fomning a gradient, and the subsequent area A3 
. functioning as incubating and/or reactton zone. The distance between Individual 

\.] projections in A2 can be different in different areas or zones on the device, the 
projections having gradually or step-wise nan^wing space between them. 

"\: According to one particular embodiment for the separation of components from a 
"^[80 liquid sample, e.g. red blood cells from plasma, said device has a depression 

surrounded on at least part of its circumference by projections, the distance (t1 , t2) 
between said projections, as well as their diameter (D), height (H) and shape, being 
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cho^n SO. that when a sample of whole blood is added to said depression, the red 
blood cells are prevented from leaving the depression by the projections down 
stream of said depression, wheieais the plasma will flow through or fcietween said 
projections. 

5 This embodiment is illustrated in Fig. 3. where the sample-receiving area A1 is lower 
in relation to the surrounding areas, has no projections on its surface, and borders to 
an area A2. raised in relation to A1 and the neighbouring area A3, acting as a 
threshold between these. The raised area A2 has projections substantially vertical to 
its surface, and having a height <H), diameter (D) and reciprocal spacing (t1 , t2) such, 
1 0 that lateral capliiaiy flow of the sample is achieved, simultaneously as componente of 
the sample are prevented from leaving A1 . This way A1 acts a basin for components 
separated from the sample, e.g. red blood ceils. 

The three above embodimente may also be combined, e.g. in an embodiment where 
a depressed area borders to a raised area, or an area in level with the remaining 

1 5 sur^ce of the substrate, of raised above said surfece, and where the projections are 
placed on the border between said depressed and raised areas, the distance 
between said posts, as well as their width, height and shape, being chosen so, that 
when a sample of whole blood is added to said depression, the red blood ceils are 
prevented from leaving the depression, whereas the plasma will flow ttirough said 

20 posts. 

Advanteaes of the invention 

An advantege of the device according to the invention is the increased speed of the 
determination, as no separation of cellular material is necessary, or when such 
separation is desired, rapid separation takes place. 

r*'25 Another advantage of the de^^ is that, due to flie open, regular structure and ttte 
: defined properties of the capillary flow zones, the addition of reagente ttiese zon^ or 
-: the derivatisation of tiie surface of the projections is greatiy simpiiTied. 

/V Yet another advantage of the device Is the umformity of ttie structure not only within a 
111 single device, but also between all devices produced. This result In significantly 
r 40 Increased reliability and repeatability of the assays built on the Inventive device. 

An important advantage of the inventive device is that the degree of separation, from 
• 71- none to total, of the blood cells, can be accurately controlled. 
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The Inventive device has many advantages with respect to the manufacturing 
process. AH capillary zones can be made in one step and no assembly of parts Is 
required. Optionally, a cover having at least one aperture for sample addition and 
one reading the r«sult of the assay can be placed over the substrate and the capillary 
zones. 

Although the Invention has been described with regard to its prefened embodiments, 
which constitute the best mode presently known to the inventors, it should be 
understood that various changes and modifications as would be obvious to one 
having the ordinary skill in this art may be made without departing from the scope of 
the invention which is set forth in the claims appended hereto. 
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Claims 

1 . A device for detection of an anatyte in a liquid sample, said device comprising 
a zone for receiving the sample, a reaction zone, and optionally a transport or 
incubation zone connecUng Vne receiving and reaction zone, respectively, on a 

5 substrate, characterized in that said substrate is a non-porous substrate, and said 
reaction zone and optional transport or incubation zone consist of are^ of 
projections substantially vertical to said surface, and having a height (H), diameter 
(D) and reciprocal spacing (t1 , t2) such, that lateral capillary flow of said liquid 
sample in said zones is achieved. 

10 2. The device according to claim 1 , wherein a filtering zone is provided adjacent 
to the zone for receiving the sample, said filtering zone having projections 
substantially vertical to its surface, having a height (H), diameter (D) and redprocal 
spacing (t1 , t2) fbmiing a gradient witti regard to ttie diameter (D) and/or reciprocal 
spacing (t1 , t2) such that components of the sample are gradually retained. 

16 3. The device according to claim 1 or 2, wherein said liquid sample is whole 
blood and said lateral capillary flow involves tiie separation of red blood cells from 
plasma without significant rupture of said cells. 

4. The device according to claim 3, wherein the spacing (t1 , t2) decreases from 
about 7 ^m to about 1 ^m over tiie length of said filtering zone. 
20 5. The device according to claim 2 or 3, wherein said receiving zone fomns a 
basin for components separated from the lateral flow. 

6. The device according to claim 1 , wherein said liquid sample is whole blood 
and said lateral capillary flow involves the transportation of red blood cells wittiout 
significant rupture of said cells. 

:25 7. The device according to claim 1 , wherein said substrate is a plastic substrate 
preferably a thermoplastic substrate. ' 

8. The device according to claim 1 , wherein said substrate is a silicon or glass 
t.- substrate. 

9. The device according to claim 1 , wherein the spacing (t1 , t2) between said 
\%P projections is in the interval of 1 to 1 00 \im. 
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1 0. The device according to claim 1 , wherein said projections or at least a sub-set 
thereof are provided wwth a chemical, biologic or physical functionality. 

11. The device according to claim 10, wherein the projections have chemically 
reactive groups on their surface. 

5 12. The device accoiding to claim 10, wherein the projections have substances 
with biological affinity bound to their surface. 

1 3. The device according to claim 1 0. wherein the projections carry structures or 
groups chosen among hydrophilic groups, hydrophobic groups, positively and/or 
negatively charged groups, silicon oxide, carbohydrates, amino acids, and 

10 macromolecules, or combinations thereof. 

14. The device according to claim 9, wherein said physical property is selected from 
the projection diameter (D). height (H), shape, ctoss section, surface coating. Vn& 
number of projections per unit area, vwetting behavior of the surface of said projections, 
or a combination thereof . 

15 15. The device according to any one of the preceding claims, wherein particles 
are provided chemically or physically bound to tiie substrate, or mechanically trapped 
within a region comprising a plurality of projections. 

16. The device according to claim 15. virtierein said particles are chosen among 
glass, polymers, metals or combinations thereof. 
20 17. The device according to claim 15 or 16 wherein said particles have.bound to 
its surface substances with biological or chemical affinity. 

18. A device suitable for use in or with a device for detection of an analyte in a 
liquid sample, characterized in ttiat said device has projections substantially vertical 
to Its surface, said projections having a height (H), diameter (D) and reciprocal 

: 25 spacing (t1 , t2) such, that said device is capable of separating components of said 
liquid sample v>rt»ile achieving a lateral flow of said liquid sample. 

19. A method for perfonftilng an assay on a liquid sample, said sample being 
applied to a substrate having a zone for receiving the sample, wrtiich Is In fluid 

:: ' connection with a reaction zone, and optionally a transport or incubation zone 

• 30 connecting the receiving and reaction zone, respectively, characterized in tiiat said 
::: substrate is a non-porous substrate, and said receiving zone, reaction zone and 
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Optional transport or Incubation zone consist of areas of projections substantially 
vertical to said surface, and having a height (H), diameter (D) and reciprocal spacing 
(t1 .t2) such, that lateral capillary flow of said liquid sample in said zone is achieved. 

20. The method according to claim 1 9, wherein a filtering step is performed 
5 following the addition of the sample, said filtering effedbed in a filtering zone by 
projections substantially vertical to the surface of said substrate, the projections 
having a height (H), diameter (D) and reciprocal spacing (t1, t2) fomriing a gradient 
with regard to the diameter (D) and/or reciprocal spacing (t1 , t2) such that 
components of the sample are gradually retained. 

10 21 . The method according to claim 1 9 or 20, wherein said liquid sample is whole 
blood and said lateral capillary flow involves the separation of red blood cells from 
plasma without significant rupture of said cells. 

22. The method according to claims 20 and 21, wherein the spacing (tl, t2) 
decreases from about 7 i^m to about 1 \xrri over the length of said filtering zone. 

1 5 23. The method according to claim 20 or 21 , wherein components separated from 
the lateral flow are contained in a basin, substantially prevented from entering the 
filteririg zone. 

24. The meOiod according to claim 19, wherein said liquid sample is whole blood 
and said lateral capillary flow involves the transportation of red blood cells without 

20 significant rupture of said cells. 

25. The method according to claim 1 9, wherein said sample is a sample of whole 
blood and said lateral capillary flow involves the separation of red blood cells from 
plasma without significant rupture of said red blood ceils. 

r.\ 26. A method for performing an assay on a sample of whole blood, 

: 25 characterized in Vhat said sample is added to a device according to any one of the 
.* . : preceding claims. 
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Abstract 

A device for detection of an analyte in a liquid sample, or a component of such 
device, said device or component comprising a zone for receiving the sample, and 
optionally a reaction zone, a transport or incubation zone connecting the receiving 
5 and reaction zone, respectively, on a substrate, wherein said substrate is a non- 
porous substrate, and said optional reaction zone and transport or incubation zone 
consist of areas of projections substantially vertical to said surface, and having a 
height (H). diameter (D) and reciprocal spacing (t1, t2) such, that lateral capillary flow 
of said liquid sample in said zones is achieved. 

10 (Fig. 1) 
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